Patented June 10, 1952 2,600,275 

UNITED 

1 
This invention relates fo a new class oî orga_ic 
compounds. More particularly, the invention re- 
lates to novel substituted .pentanediols and de- 
rivatives thereof, and fo their utflization, particu- 
larly as plasticizers for organic resinous ¢mpo- 
siti0ns. 
Specifical]y, the invention prvides substituted 
1,5.entanedio]s wherein the chain car, b0n atm 
immediately adjacent to one of the term.i.n.! 
carbino! groups is a .tertiary carbon atom and the 
chain car,bon atom adjacent to theother carbin01 
group is a quater.nary carbon atom, one of h.e 
carbon atoms fo which the said quaternary car- 
bon atom is attached being the .carbon am .of 
an ether-substituted alkyl group. The invention 
further provides useful and valuable derivatives 
of the above-descri.bed substitut_ed pe_nanediols, 
particularly the ester derivativ_es obtained by re- 
acting the said a]coho]s with 0rganic carb0xïlic 
acids. The invention also p.rovides organi.c 20 
resinous compositions plasticieçl wiih the av_e- 
described novel cmpounds. 
It is an object of the invntio.r to provide a 
new class of organic compounçls. It is a fu!th.e..r 
object to provide novel subsi.t.u.ted LS-pentane- 
.diols and a me.thod for h¢ir prepa, rtion Ï 
a further 0bj¢ct fo proviçe .novel subst.tut,e d 
pntancdiols pesscss!ng uniqu ,propÇrt!Çs w.hi_)ch 
mak¢ th_em particulrly usefu.1 and valuable in 
du.trF..I s a further oject to provide valuable 30 
ç!¢rivatives of the a'bove-described su,bstiïted 
pentanedio!s..... . It is still a furher o.bjct  pr0 - 
vid estÇrs of the above-dëscibd substituted 
pÇnta.nediols whih are particulCly valuable as 
plasticizers, it is a furtler 0bject 
plsticized compo.sitions having improved ïoreprr 
ries. Other objects ànd advaritages of th nVen, 
tion will be apparent from the fdllo.win detafled 
dscri!iion tlereof. 
If has now been discovered that tese and other 
obJects may ,be accomplished by su'bstituted 
pentaediols Whrein the chain ca.rbon atom 
idisJtè]. dj acent o one of th trminal Café!riel 
.gToups is a tertiary carbon atom and the chain 
carbon atom adjacent fo the her carbino! 
is a quaternary carbon atom, one of the carb0n 
.atoms fo which the said quaternary carbon 
is lached being the carbon am of an ether- 
Su, bstituted alkyl group, and derivativCs of he$.e 
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2 
atoms of which are joined to hy ,droxyl groups, a 
chain carbon at0m adjden t0 one bf these ter- 
minal hydroxyl:beaing  cabon atoms ,being a 
tertiary car;bon atom, and the chain carbon atom 
.adjacent o the other erminal tiydr0kyl-bèaring 
carbon atom beirig a quaternarY Carbon atom 
whidh is joined rb a carbon at0m of an ehe- 
subtitued aï]-l group. Examples of these 'dlols 
.re 2_4 : imeiyl - 2:methoxehy]-l,5-pente: 
diol, 2,4 - di(iethoysuty])- 2 - but0xymehl- 
1,5 p6ntandï6i, 2,4-dimëthy]-'2-hydoxyeth6ky- 
metyl  ï,5 ï PeAtandio], 2,4-di{chloobutyD - 
2 - me.thoxyethyl-l,5pentanediol, P.,-dihexyl2- 
but'.dxYmethyl-l,5 - pentanédio], 2,4  dimethyl- 
2 - ët!bxyhexylox.Yethyl ï 15 - pentanêdiol, 
butyl - 4 - hexyl-2-pr0poxymethyl-l;5-penane- 
diol, 2,4 - di(cyanobutyl) k'2" isobuoxymethyl- 
1,5-pentanediot, 2,4-dicyclohexl'-'2 --alyloxy- 
m.etldyl- 15 -P.ënanediol, 2,4-dfisopropyl-2-chl0ro- 
e¢hoxybutyl - ,5 -,pntanediol, 24 " dipheriy.1 - 2- 
ddecyl0xymethyl - 1,5 - pentànediol, 2,4-dîethy]- 
2-diethoxybutoxymethyl - 1,5 - pentanedi01, 
cyanobutyl - 4 - octyl - 2 - hexyloxymethylïl,5- 
pentanediol, 2,i - di(chlorocyclohexyl> " 2-meth- 
al]yloxybutyl - 1,5 - pentanedol, 2,4 - diberfizyl- 
2-phenoxymethyl- 1,5- pentànediol, nd 2,4- 
dibromo.butyl - 2 - cinnamyl-oxymethl-l,5-pen- 
tanedi01. " ' " '. -- 
The preferred diols are the substituted 
petanediO! wheein ,the teiary artorï 'atom 
j0ined  one of the terminal carbirol golips fs 
joned t0 a carbonatom .of an0g.ani ra¢ficàl, 
such as lydr0carbon radic]s, .hlo-; crio-, 
ester-, 'etc., substitued hydrocarbor adicals, 
preferbly a hydrocarbon radical Containing 1 to 
lï Car:bën atome, and the quaternarYcaib0natom 
j0inÇd t0 tiiè0ther terminal crbinl goii ïs 
joined to a carbon .atom ofthe .ame type 0fork 
garni ç radicals descçibed ïoe wtiich arë attàchel 
to the .tertiary cabon aom, arid /)0 ' an ethraUb 
stitted mehyl group wheeir he .substitUent i- 
tachçd to the mëthyl group is a mémbe bf he 
group c0nsising of --OR radi.cals, 
--OCHI (OR 
radicals and 
O 
o 

su.bstituted 1,5-pentanediols, .particularly the 50 1 in each of the said radicals being..a hY..drocr..bon 
ester deçivatives obtained by reacting .the said ' radidal, prefeally containing"from 1 t0 15' 
alcohols with organic car.boxylic aid. " ,b"off atoms, n "ing an integer, preferkbly fm 
The novel alc0hols of thë invention may be 1 to 3,  nd eac 1 is a p0]yvalent hd0carh 
broadly describëd as dio]s hving a s'raight radical hvinga lency equal o neei 
chgin Of rive .carb0n atms the t.e.rminal a!on :33 e{.blY conaining froml go 15' carbonato 



»600,75 

amples of these preferred diols are 2,4-dioctyl-2- 
methoxybutoxymethyl - 1,6 - penanediol, 2,4- 
diàecyl-2-ethoxymethyl - 1,5 - pentanediol, 2,4- 
diamyl - 2 - benzyloxymehyl - 1;5 - pentnediol, 
2,4-diarnyl-2-butoxyhexoxymethyl -1,5- pentane- 
diol, 2,4-dioctyl - 2 - cyclohexyloxymethyl - 1,5- 
pentanediol, 2,5-àicyclopentyl - 2 - ethoxymethyl- 
1,5-pentanedioI, 2,4 - diheptyl - 2 - trimethyl- 
heptyloxymethyl - 1, - pentanediol, 2,4 - àiethyl- 
2-valeroxybutoxyrnethyl - 5 - pentanediol, 2,4- 
dioctyl - 2 - (3',ï'-diaceoxyheptoxymethyl)-1,5- 
pentnediol, 2,4-dibenzyl - 2 - doàecyloxymethyl- 
1,6 - pentanediol, 2,4 - didecyl - 2 - ethoxymethyl- 
1,5-pentanediol, 2,4-diamyl - 2 - acetoxybutoxy- 
methyl - 1,5 - pentanediol, and 2,4 - diamyl - 2- 
hexyloxymethyl- 1,5-pentanediol. 
Particularly preferred diols are those of the 
general formula: 

wherein 1% is a. hydrocarbon radical which is free 
of any ,type of aliphatic unsaturation, i. e., free 
of ethylenic and/or acetylenic linkages, and pref- 
erably contains from 1 to 15 carbon atoms, and 
,both 1%1's are identical alkyl radicals, preferably 
containing from 1 o 8 carbon atoms. Examples 
of these diols are 2,4-dimethyl-2-methoxymethyl- 
1,5-pentanediol, 2,4-dibutyI - 2 - propoxymethyl- 
1,5-pentanediol, 2,4 - dimethyl - 2 - isobutoxy- 
methyl-l,5-pentanediol, 2,4-diamyl - 2 - benzyl- 
oxymethyl - 1,5 - pentanediol, 2,4 - diethyl-2- 
hexyloxymethyl-l,5-pentanediol, 2,4 - dibutyl - 2- 
butoxymethyI-1,5-pentanediol, 2,4 - dimethyl-2- 
nonyloxymethyl-l,5-pentanediol, 2,4 - dihexyl-2- 
decyloxymethyl-l,-pentanediol, 2,4 - dioctyl-2- 
benzyloxymethyl - 1,5 - pentanediol, and 2,4-di- 
heptyl - 2 - cyclohexylmethoxymethyl - 1,5-pen- 
tanediol. 
The diols of the above-described ïormula 
wherein 1% is an ether-substituted hydrocarbon 
radical --CHzR2(O1%) wherein 1% is a hydrocar- 
bon radical containing from 1 to 10 carbon 
atoms, 1%2 is a polyvalent hydrocarbon radical 
containing from 1 fo 10 carbon atoms and hav- 
ing a valency equal to +1 and  is an integer 
from 1 to 3, corne under special consideration, 
particularly because of the improved properties 
of the said diols and their esters as plasticizers 
for the various organic resinous materials de- 
scribed hereinbelow. Examples of these diols 
are 2,4 - dimethyl - 2 - ethoxypropoxymethyl- 
1,5 - pentanediol, 2,4 - diocty1-2- butoxypropoxy- 
methyl -1,5 - pentanediol, 2,4-diethyl - 2 - hex- 
anoxybutoxymethyl- 1,5-pentanediol, 2,4-dihexyl- 
2 -butoxypropoxymethyl - 1,5 - pentanediol, 2,4- 
dioctyl -2- phenoxybutoxymethyl -1,5- pentane- 
diol, 2,4 - diheptyl - 2 - hexyloxybutoxymethyl- 
1,5 - pentanedioI, 2,4 - dimethyl - 2 - phenoxy- 
propoxymethyl - 1,5 - pentanediol, 2,4 - diamyl- 
2 -(3',5'- dibutoxybutoxymethyl) -1,5- pentane- 
diol, 2,4 - dihexyl - 2 - (3',5',7' - triethoxyoctyl- 
oxymethyl)-l,5-pentanediol, and 2,4-diamyl-2- 
cyclohexyloxybutoxymethyl- 1,5-pentanediol. 
The above-described substituted 1,5-pentane- 
diols may be prepared by any suitable method. 
They may be prepared, for example, by reacting 
a 2,4 - dihydrocarbyl - 2 - alkoxymethyl - 1,6- 
dihalopentane with water, sflver hydroxide or 
a strong base, or by hydrolyzing a substituted 
dihydropyran and hydrogenating the resulting 
product. The diols are preferably prepared, 
however, by hydrogenating the corresponding 

4 
substituted 1,5-pentanedials, or the lactones pre- 
pared from these 1,5-pentanedials. 
Substituted 1,5-pentanedials used in this re- 
action may be fl!ustrated by 2,4-dimethyl-2- 
 allyloxymethyl - 1,5 - pentanedial, 2,4 - dioctyl- 
2 - methoxymethyl - 1,5 - pentanedial, 2,4 - dî- 
butyl - 2 - propoxymethyl - 1,5 - pentanedial, 
diamyl-2-benzyloxymethyl- 1,5-pent anedial, 2,4- 
diethyl - 2 - methoxymethyl - 1,5 - pentanedial, 
2,4 - dioctyl - 2 - methoxybutoxymethyl - 1,5- 
pentanedial, 2-butyl-4-decyl-2-ethoxymethyl-l,5- 
pentanedial, 2,4 - dîmethyl - 2 - hydroxymethoxy- 
ethyl - 1,5 - pentanedil, 2,4 - diethyl - 2 - di- 
chlorocyclohexyloxymethyl - 1,5 - pentanedial, 
15 and 2,4-dibromobutyl-2-cinnamyloxymethyl-l,5- 
pntanedial. 
The lactones used in the hydrogenation re- 
action may be exemplified by alpha,gamma- 
diethyl - gamma - butoxymethyl - delta - valero- 
lactone, alpha,gamma-dimethyl-g amma-cyclo - 
hexyloxymethyl - delta - valerolacone, alpha,- 
gamma - dioctyl - gamma - phenyloxymethyl- 
delta - valerolactone, and alpha,gamma - didecyl- 
gamma-octyloxymethyl-delta-valerolactone. 
5 The hyoE'ogenation of the dialdehydes or thefl" 
lactones is preferably accomplished by contacting 
the said compounds with hydrogen in the pres- 
ence of a hydrogenation catalyst. Catalysts that 
may be used in this process may be exemplified 
30 by the oxides or sulfides of metals, preferably 
nickel, tungsten, molybdenum, cerium, thorium, 
chromium and zirconium, or mixtures compris- 
ing two or more metal oxides and/or sulfides, or 
one or more metal oxides or sulfides with one or 
3 more metals. Compound catalysts comprising 
two or more metals in admixture or alloyed as 
for example, silver-copper, copper-chromium, 
copper-zinc, nickeI-cobalt, nickel-zinc, and the 
like, may also be used. Catalysts may also be 
40 selected from the noble metals, such as silver, 
gold, platinum, palladium, and the like. Pre- 
ferred catalysts are metals selected from the 
group consisting of nickel, iron, cobalt, copper, 
chromium, thallium, and the like. Excellent 
4 results may be obtained by employing a finely 
divided pyrophoric metal catalyst, such as 1%aney 
nickel, and such catalysts are the more preferred. 
The amount oÏ the catalyst employed may vary 
over a considerable range depending upon the 
50 type of catalyst employed, the substituted pen- 
tanedial to be reduced, etc. In general, the 
amount of the catalyst will vary ïrom 1% to 50% 
by weight of the organic reactants. Prefem'ed 
amounts of catlyst range from 1% to 30% by 
 weight. When 1%aney nickel is employed, it is 
generally employed in amounts varying from 1% 
to 20% by weight. 
If desired, inert solvents may be included in 
the reaction mixture to facilitate stirring and 
@0 help maintain the efliciency of the catalyst. Ex- 
amples of suitable solvents are methyl alcohol, 
ethyl alcohol, dioxane, aliphatic hydi'ocarbons, 
aromatic hydrocarbons, or mixtures thereof, and 
in the case of water soluble material, water. The 
65 ratio oï the solvent to the reactants may vary 
over a considerable .range. A suitable ratio is 
3 parts of solvent to 1 part oï reactants, although 
larger ratioi, e. g., as high as 100 to 1, and smaller 
ratios, e. g., as low as 0.1 to 1, may be used in 
70 some cases. 
The hydrogenation is preferably accomplished 
at elevated temperatures. In most cases the 
temperature may be maintained about 50 ° C. 
below the decomposition temperature of the re- 
7 actants. Preferred temperatures range from 
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bout, 65 ° C. o 300 ° C« witI a more prelerr 
vge vvng om 80  ..to 50  . 
 most c3s preure' be atmospheric,.and 
generaHy between 30 and 3000 pods persq, uRre 
ch may be utilized. Pressures between about 
200 and 1000 un per square ch are usually 
preferred. 
TRe substitd 1,5pent3neoEols Iormed  the 
rsacton.may be rec0vered ezefr0m by any 
able means, such as extracon, stfllation, frac- 
tional precipittion,,and the ke. 
Many of the sbstituted 1,5-pentaneoEals em- 
ptoyed  the above-desibed .hydrogenaGon 
process may be ppared by, reactg a stabie 
alp-mhylene ,aldeyde with a hydroxy-con- 
taing comd he presence ofabasic con- 
de--tion catalyst. T reaction maybe 
tzatedby.the following equatlon: 
ROH + 2CH--cH0 { 
 R--0--CHC--CH--CH 
 H0 
CH0 
UnsaSurated uldehyd used in this. y of re- 
$ion.may.be exemplifledby meOmcrole» alpha- 
ethylacrole, . alpha-popylrole, alphaiso- 
PmlacroleLn, alpha-cy¢lohexylacrolein, .alpha- 
henylacrolein, alpha -ocylacrolein, phadecyl. 
acrole, and homologo andanalogous subs- 
tud.acrolei wherein the alpha carbon atom  
rtiary and the beta carbon atom is prim. 
e hydroxy-c0naing .compo include 
o others, .eth :alcohol;.methyl alcohel» pro- 
pyl alcohol, :bu$ylalcohol,.tyl alcehol, .decyl al- 
cohol, tetradecyl ulcohol, octadecyl-alcohol, ethyl_ 
ene .lycol monoethylether, glycerol .diacetate, 
glycerol diethyl ether, ;g.lycere!, diphel.-eer, 
glycerol:dioctyl..ether/and the e. 
The basic .¢ondenon .caSMyss employed  
the reaction y beexempfled by he .alkali 
meal hyoxides and.carbos, suCh as sodi 
hydroxide, tassi hyoxide, li hydrox- 
ide, vubidium hydro, and cesi hydroide, 
-e hydrodes of the. alle eah me$a, such 
as.calci hydroxide a ;ba hyoErode, and 
organic bases, such as Pdine, benzyltrethyl- 
ammo hyoxide, piperioEne, tetramethyl- 
aoni hydrode, :etc. The amoun$ of.the 
catatyst employedis:critical..Ts isbecae-ex- 
csive .amounts of .the hie-acting substance 
caes elerization o.the unsaturad alde- 
hyde.. On he other :hand, e a scient 
 oun$ ofthe catast. employed, the desired 
reac$ion. dos hot e place. ounts o the 
basic condensation calysscient to provide 
a  oeentration in % reation .miure o rom 
 .aboutO001  0.4«gram-eqvMts per lier are 
geetlyeffeetiv apreerd rge, becauseof 
£he'mal oa¢ion ofbY-Produc, being from 
0.01  0.08 equivalents per liter. 
Subs$tia.ayouscontionsare prefer- 
ab .empleyed in.the acon. In the presence 
afexcessive.amoun f wr, poteration of 
thè.uated.a1ehydebeomes exeesSive, and 
 ne ectable.ofthe l»5-ntanedials.are 
oroed..e.orgnîc.solVen}s, uchas hydro- 
abo, ethers, hëCydlic -uxygen-containing 
un, and e ;le,:maybe Used as desired. 
The quîCy O xeae: employed may vay 
 over:a coierabteange. :n generäl, molar ra- 
tios o hydroxy-containg compound to eun - 
 S«ya dehyde m«y vary îrom t:2 to abou$ 
0:1. -PreerabIy., .he molar ratios o 
con$ag compound fo aturad aldehyde 
.v r .11 5::. The reon mix$e may 
be prepared by adoEng the catalyst to the 

droxy-cuntainig comp .onnd.and thereatergld. 
ing thê nnsatuzatedaldehde, byrst mixoEe 
droxy-coRtn comd 
then adng the catyst to e mte orby 
5 substantly mteoly g aR tee. 
Temperat employed ...the pzocess epref, 
erly those nging rom 0  .C..to out 50 ,C. 
igher temrates tend  Cae,excessieo- 
meation o e saad aldehye. 
10 tum rangs when methacrole 
the .turated aldede is,rom about 
about ,40  C. 
ter. complon of e reacon, the ,clyst 
may be neutrazed by the care.addition of.n 
15 acid, snch as orc acid, ,or :addition ,.bnffer 
mtes, and edesired productsxecoversdfrom 
the moeure by any suitable mea,:suCh 
 tlonal OEstlaton, extzaction, precipition, and 
the like. 
20 The tactones ed in the hyogenaonprocess 
may be prepared rom the above-described-sUb- 
stud 1,5-ntanes by.treatg the said 
aldehydes with an alinum loer alcoh01ate 
an inert solvent. A .moze detaed description 
25 is method may be ound in copenng applicR- 
tion Serial No. 50,253, flled September ,2, 198,, 
now Paent NumbeP 2,526702. 
e substitUd 1,5pentanedi01s o the inven, 
tion possess many unexpected beneflcialprope- 
30 ries hih make thé. particulazly eI ,and 
valuble in industry. ey ,are especiall.y valu- 
able in the .reparaion 0 is, dyes .and paints, 
as blending agents, taCkiers,, texte, lubrican, 
lubricating oil additives, ,and as ,song agents 
35 for narval and synetic organic leric.ma 
terials, such as .the. casein and. oer, 
plastics, lign plastics, nthetic linear poSa- 
raides, phenol-aldehyde ,te resins, ureaalde- 
hyde .type resi, and the le. 
-0 ing an uaurad group in he,ether side,.chain 
are ,also 0f value in ,that,they may be potymezed 
,th themselves or with oer,lerizable 
saurated ogac compoun 
meric material o value in the pveparation ois, 
45 face coating compositions, impregnang agents, 
rigid plastic articles, and the like. 
The novelsubstuted LSntanediolsare .ao 
of value as intermeates  the..duction ..f 
many è and ,valuable .derivaties. Theio 
50 may be :rected, for example, ,ith.gac .car 
,boxylic :ci-fo produce lmportnt esr«r- 
rives. The :acids .ed for ,s pse .may 
monocarboxylic or polycrb«xyRc, saturate. or 
uataed, and m,ay be aliphatic,-,Rlicycc, 
55 herocyclic or aromatic. e m.ay a 
 stituted if desoeed th .on-intf 
stituen, such as 'halog s,  aoeoxy. 
cals, and the like. If he.,ids :are 
ylic acids they may contain two, three, four or 
0 more carboxyl grou, II but one of wch m 
remain esrifled or may be esteed »with 
other :ts .o aloehols, such as methFI».Icohol, 
ethyl .alcohol, butyl ,alchol, .lyl alcohl,..meth 
.allyl alcohOl,:and the :like..ltrae examples 
:5 of these ucids are acetic .acid, .butyric ,id/.:hex- 
anoic acid, enantc aCid, capliC ,aci, peIar- 
gonic acid, capoc acid, hendecoic acid/lauric 
 acid, mstic ,acid, Watic ucid,,saric 
arachidic cid,-angelic acid, sorbic acid,-hydro» 
70 sorbicacid, 2-ocnedioic.acidacryc id,eth- 
acryic .acid, cr0nic ucid, alpha-c]oroacrytie 
acid, 2,8-decadienoic acid, 2,5-heptadien0ic-acid, 
cyclohexanoic aci, cydl0pentenoic cid, :btylcy- 
clóhenoic a¢id, ,tarta.ric acid, beoic :aeid. 
'7 phhoic acid, luic cld, methYlbeoic 
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nonylbenzoic acid, nicotinic acid, succinic acid, 
glutaric acid, diglycolic acid, pimelic acid, ke- 
¢opirnelic acid, suberic acid, azelaic acid, brassylic 
acid, maleic acid, fumaric acid, 1,2,4-pentane- 
tricarboxylic acid, 1,2,4-butanetricarboxylic acid, 5 
3-hexene - 1,2,3,4 - tetracarboxylic acid, heptane- 
1,2,3,4-tetracarboxylic acid, phthalic acid, iso- 
phthalic acid, terephthalic acid, tetrachloro- 
phthalic acid, trimesic acid, ,pyromellitic acid, 
1,4-cyclohexanedicarboxylic acid, cyclohexane- 10 
acetic acid, chlorocyclohexanoic acld, dibromo- 
.toluic acid, methoxysuccinic acid, and citric acid. 
To illustrate the manner in which the inven- 
tion may be carried out the following examples 
are given. It isto be understood that the ex- 15 
amples are for the purpose of illustration and 
the invention OEs hot fo be regarded as limited to 
any of the specific com.pounds or conditions re- 
cited herein. Unless otherwise specified, parts 
disclosed in the following examples are parts by 20 
weight. 
ExampIe I 
About 140 Parts oï methacrolein was added to 
about 320 parts of a me%hanol solution contain- 
ing 0.014 mole per liter of NaOH. After the mix- 25 
ture was allowed o stand for three hours it was 
neutralized by the addition of formic acid and 
fractionally distilled under reduced pressure. 
After separation of unreacted methacroIein, 
methanol, and lower-boiling reaction ,products, 30 
2,4 - dimethyl-2-mehoxymethyl-l,5-pentanedial 
was separated as a fraction disilling between  
60 ° C. and 65 ° C. (0.1 mm.). 
About 12 parts of OEhe 2,4-dimethyl-2-meth- 
oxymethyl-l,5-pentanedial was then hydrogen- 35 
ated over Raney nickel ut 100 ° C. and 1000 pounds 
per square inch gauge. Distillation of he prod- 
uct yielded 155 parts of a clear viscous liquid 
identified as 2,4-dimethyl-2-methovymethyl-l,5- 
pentanediol. The dioI had the following proper- 40 
%les: B. P. 90-93 ° C. (0.5 mm.), ; nDu0 1.4609; Sp. gr. 
1.0045; analysis--C percent w. round 61.14, cal°. 
61.33, H percent w. ïound 11.39, cal°. 11.44; hy- 
droxyl value 1.12 eq./100 g. cal°. 1.137 eq./100 g. 
45 
ExampIe II 
2,4 - dimethyl-2-ethoxymethyl-l,5-pntanedial 
was prepared by reacting methacrolein and ethyl 
alcohol in the presence of NaOH af a tempera- 
ure of bout 23 ° C. The resulting 2,4-dimethyl- 50 
2-ethoxymetlvl-l,5-penanedial distilled at 1 ° 
C. to 73 ° C. (pressure oï 0.5 mm. mercury). 
About 150 parts of the 2,4-dimethyl-2-ethoxy- 
methyl-1,5-penanedial is hydrogenated over 
Raney nickel at 120 ° C. and 500 p. s. i.g. Dis- 55 
tillation of the resulting mixtures yields a clear 
viscous liquid identifled as 2,4-dimethyl-2-eth- 
oxymethyl-l,5-pentanediol. 
Examp.Ie IH 60 
About 37.1 parts of methacrolein was added fo 
a solution prepared by mixing 2.3 parts of 2 N 
aqueous sodium hydroxide with 186 parts of 3,3- 
dimethyl-l-pentanol. The resulting mixture was 
cooled to a temperature between 25 ° C. and 30 ° C. 65 
After two hours af this temperature, %he reac- 
tion mixture was neutralized and distilled. After 
separation of the unreacted alcohol and meth- 
acrolein, 2,4-dimeth,l-2- (3',3'-dimethylpentoxy- 
metlW1) -1,5-pentanedial was separated as a frac- 70 
tion disilling between 125 ° C. and 135 ° C. (1 to 4 
mm. pressure). 
About 100 parts of the 2,4-dimethyl-2-(3',3'- 
dimethylpenxymethyl)-l,5-pentanedial is hy- 
drogenated over Raney nickel ai 100 ° C. and 1000 75 

p. s. i. g. Distillation of the resulting mixture 
yields a clear viscous liquid identifled at 2,4-di- 
methyl-2-(3',3' - dimethylpentoxymethyl) - 1,5 « 
pentanediol. 
Example IV 
About 280 parts of methacrolein is added to 
about 125 parts of a solutiori prepared by mixing 
5 parts of 2.2 N aqueous sodium hydroxide with 
150 parts of ethylene glycol monoethyl ether. 
After allowing the mixture to stand for several 
hours the solution is neutralized and distilled 
under reduced pressure fo yield 2,4-dimethyl-2- 
ethoxyethoxymethyl-l,5-pentanedial. 
About 150 partsof the 2,4-dimethyl-2-ethoxy- 
ethoxymethyt-l,5-pentanedial produced above is 
hydrogenated over Raney nickel ai 100 ° C. and 
1000 p. s. i.g. Distillation of the resulting mix- 
ture yields a viscous liquid identified us 2,4- 
dimethyl-2-ethoxyethoxymethyl- 1,5-pentanediol. 
Example V 
About 50 parts of alpha-isopropylacrolein is 
added to about 150 parts of a solutiin .prepared 
by mixing 5 parts of 2.2 N aqueous sodium hy- 
droxide with 150 parts of cyclohexanol. After 
the mixture is allowed to stand for several hours 
it is neutralized and distilled under reduced pres- 
sure to yield .2,4-diisopropyl-2-cyclohexyloxy- 
methyl-l,5-pentanedial. 
About 100 parts of the 2,4-diisopropyl-2-cyclo- 
hexyloxymethyl-l,5-pentanedial is then hydro- 
genated as shown in the precedlng example. Dis- 
filiation of the resulting mixture yields 2,4-diiso- 
propyl,2 -cyclohexyloxymethyl- 1,5 -pentanediol. 
I claire as my invention: 
1. A substituted 1,5-pentanediol wherein the 
chain carbon atem immediately adjacent fo one 
of the terminal carbinol groups is a tertiary car- 
bon atom and the °bain carbon atom adjacent 
fo the other carbinol group is a quaternary car« 
bon atom, one oI the carbon atoms to which the 
said quaternary carbon atom is attached being 
the carbon atom of an ether-substituted alkyl 
TOUp. 
2. A substituted 1,5-pentanediol wherein a 
chain carbon atom immediately adjacent to one 
of the terminal hydroxyl-bearing carbon atoms is 
joined to a hydrocarbon side chain containing 
from 1 to 18 carbon atoms, and the chain carbon 
atom adjacent to the other terminal hydroxyl- 
bearing carbon atom is joined to a hydrocarbon 
side chain containing from 1 to 18 carbon atoms 
and fo a CHOCHR(OR) n group wherein each 
R is a hych'ocarbon radical containing from 1 to 
15 carbon atoms, n is an integer and R is a poly- 
valent hydrocarbon radical having a valency 
equal fo n÷ 1 and containing from 1 to 15 carbon 
atoms. 
3. A substituted 1,5-pentanediol wherein a 
chain carbon atom immediately adjacent to one 
of the terminal hydroxyl-bearing carbon atoms 
is joined to a hydrocarbon side chain containing 
from 1 to 18 carbon atoms, and the chain carbon 
atom adjacent fo the other terminal hydroxyl- 
bearing carbon atom is joined to a hydrocarbon 
side chain containing from 1 to 18 carbon atoms 
and to a CHOR radical wherein 1 is a hydro- 
carbon radical containing from 1 to 15 carbon 
atoms. 
4. 2,4-dialkyl-2-alkoxymethyl-l,5-pentanediol. 
5. 2,4-dimethyl - 2 - ethoxyethoxymethyl-l,5- 
pentanediol. 
6. 2,4-dimethyl - 2 - ethoxymethyl-l,5-penta- 
nediol. 



2,600,275 
9 
7. 2,4-dimethyl - .methoxymethyl-l,5-penta 
nediol. 
8. .,4dimethyl - . - (3t,3  - dimethylpentoxy- 
methyl) -1,5-pentanediol. 
CURTIS W. ,SMITH. 
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